We report a case of a 30 years old male aff ected by synchronous bilateral germ cell tumor with a history of unilateral cryptorchidism; the patient underwent surgical treatment followed by adjuvant radiotherapy on para-aortic and iliac lymphnodes. Patients with synchronous tumors usually present with a higher stage disease in contrast to those with unilateral testicular carcinoma, yet the prognosis remains equally favorable.
Introduction
Testicular cancer is the most common solid malignancy in men between the ages of 15 to 35 years and the incidence has increased significantly over the last two decades [1] . Patients with testicular carcinoma in one testis are 500-1,000 times more likely to develop testicular carcinoma in the contralateral testis. The incidence of bilateral germ cell tumors (BGCT) varies between 0.5 and 7%, they occur metachronously in 80-85% of cases and synchronously in 15-20% of cases [2, 3] . Cryptorchidism, atrophy, trauma and hormonal or genetic factors are known risk factors for the development of a testicular germ cell tumor [4] . We report a case of a young man aff ected by synchronous bilateral germ cell tumors (SBGCT) with a history of unilateral cryptorchidism; the patient underwent surgical treatment followed by adjuvant radiotherapy on para-aortic and iliac lymph-nodes, since he suff ered a stage II seminoma. Patients with synchronous tumors usually present at a higher stage disease, compared with those with unilateral testicular carcinoma; however the outcome remains excellent.
The treatment of patients with bilateral germ cell tumors is based on the pathology and clinical stage and should not be diff erent from the standard management of unilateral testicular carcinoma.
Case Report
A 30-year old male fi rstly presented with fertility disorder in January 2011. Scrotal color Doppler sonography revealedan inhomogeneous nodule with microcalcifi cations in the superior pole of the right testis and another small nodule in the superior pole of the left testis.
Past medical history is noteworthy for right criptorchiectomy in two years of age. The patient underwent right orchifunilectomy with a placement of a testicular prosthesis and exstirpation of the left testis nodule. The histo-pathological examination revealed bilateral seminoma; the right tumor mass measuring 2.5 cm in diameter, with peritumoral vascular and lymphatic vessel invasion. The left nodule was 0.3 cm in diameter. The staging CT scan showed lympha denopathy within the para-aortic and the right common iliac nodal chains, with the largest node up to 34 mm ( Fig. 1-3 ). Tumor markers (α-fetoprotein, β-human chorionic gonadotropin and LDH) drawn in preoperative and in postoperative phases both resulted negative.
The case was discussed at the MDT meeting and it was proposed to perform radiotherapy on paraortic and ipsilateral iliac lymph nodes -the so called dog-leg fi eld.
For further management of the left testis after the sparing surgery there where two therapeutic options discussed with the patient: low dose radiotherapy to the remaining testicle or carefull surveillance with regular scrotal sonography. The patient preferred the close follow-up to testicular irradiation.
Hence radiation therapy on dog-leg volume was performed in March 2011 with a total dose of 36 Gy in 18 fractions delivered from two opposite fi elds. The treatment was well tolerated, with only grade one nausea during the fi rst days of therapy.
Two months following the radiotherapy a new CT showed complete remission of the metastatic lymphadenopathy. At the last follow-up, 24 months after the initial dia gnosis, there was no evidence of relapse.
Discussion
Cryptorchidism is a known risk factor for the development of a testicular germ cell tumor. Maldescent testis is thought to be associated with a 2-4 fold increased risk of testicular cancer, although some studies have even reported a 5-10 fold increased relative risk [5] . In another study a history of cryptorchidism was recorded in 9-10% of patients with bilateral germ cell tumors in contrast to only 2% incidence in a group of patients with unilateral germ cell tumors. This work refers a patient with a history of unilateral cryptorchidism. No table is also a recent work of García et al presenting a patient aff ected by Down tumours, metachronous tumors made up seven (4.6%) of the cases in the review group and there was one (0.7%) synchronous tumour reported. Two patients underwent testis-sparing surgery for the second tumor. The authors concluded that the survival rate in the group of patients with bilateral testicular germ cell tumours is similar to that of patients with unilateral testicular germ cell tumours [12] .
As for the treatment modalities, bilateral orchiectomy remains the treatment of choice for bilateral testicular cancer. Unfortunately, this procedure generates significant endocrine and psychological disorders, such as infertility, necessity of androgen replacement therapy and other adverse eff ects of castration. This approach is elected on the basis of the size of the primary lesion and the expected multifocality of the tumor.
Testis sparing surgery, as an alternative method with a capacity to preserve fertility and to avoid lifelong need of androgen replacement therapy, was fi rstly presented by Richie in 1984 [13] ; he performed a hemi-orchidectomy in a patient with bilateral seminoma and the tumor consecutively and four patients had synchronous tumors. The therapeutic outcomes were excellent, since only one man died of metastatic disease [4] .
In 2004 Theodore et al described the incidence, clinical and histological characteristics, treatment and long-term follow-up of 45 patients with bilateral germ cell tumours. 31 patients in the review group had metachronous BGCT while 14 had synchronous tumours. The cure fraction of BGCT was excellent, only one patient with poor prognosis disease, as defi ned by the IGCCCG staging system, died of refractory metastatic disease. A strong correlation between bilateral testis cancer, sterility and suspected genetic risk factors was found [3] . A few years later, several studies have shown that testicular germ cell tumours are associated with an overpresentation of the short arm of chromosome 12. This genetic alteration is found in almost all testicular germ cell tumours [10, 11] .
More recently, Morales-Barrera et al exa mined retrospectively 151 patients aff ected by testicular germ cell tumors. Eight (5.3%) patients developed bilateral syndrome with a history of bilateral untreated cryptorchidism, reff ered for bilateral orchidectomy [6] .
One of the earliest mentions of bilateral testicular germ cell tumors was can be found in the work of Gilbert and Hamilton in 1941. The authors reported 1,466 patients with primary testicular tumors discovering that 1.6% of patients had bilateral testicular involvement [7] . In 1978, Aristizabal et al published a review covering the literature on testicular neoplasms over a period of two decades, with an overall incidence of bilateral tumors being 1.56% among 4,864 patients [8] .
One of the largest series of bila teral testicular cancer was presented by Holzbeierlein et al, there was registered a total of 58 patients treated at Memorial Sloan Kettering Cancer Center between the years 1950 and 2001. Among these patients 48 had metachronous and 10 had synchronous bilateral germ cell tumors. Of these, six (60%) patients presented with stage I disease, two (20%) presented with stage II disease and only one (10%) presented with stage III disease. During a median follow-up of 30 months, there were no relapses noted among the patients. The authors reported outcomes similar to those in patients with unilateral testi cular tumors when matched by stage. In the series from MSKCC no patient underwent a testis sparing surgery [9] .
At Indiana University, there were 21 patients (1%) suff ering a bilateral invasion among a total of 2,088 patients dia gnosed with a testicular carcinoma The tumors occurred subsequently in 16 cases and the rest of the patients presented with synchronous testicular tumors. During a mean follow-up of 50 months, 18 patients remained without any evidence of the disease, two were alive with a persisting tumor and one patient died of the disease [2] .
In another study from MD Anderson Cancer Center, BGCT comprised 1% of the total incidence of testicular tumors. Findings were based on the evaluation 2,431 patients with testicular germ cell tumors over the survey period from 1978 to 1999. Twenty of 24 patients with bilateral germ cell tumors developed the gion [23] . The relapse rates are mode rate (5% in stage IIA, 11% in stage IIB) and the overall survival of patients with seminoma stage II is almost 100% [24, 25] .
Over the past 50 years, RT to the lymph nodes has been the treatment of choice for seminoma. Recently, the concern about its side eff ects, in particular the cardiovascular toxicity and secondary malignancies, has led investigators to attempt to minimize the radiation exposure or to fi nd an alternative therapeutic modality. In fact, several investigations have de monstrated a signifi cantly increased risk of secondary cancers, especially in the upper gastrointestinal tract and the bladder. The largest study addressing the se condary neoplasms in long-term survivors of testicular cancer was conducted by Travis et al [26] ; they reported 1,406 secondary cancers among 29,000 patients and a 1.43 observed-to-expected ratio of developing a secondary tumor. Although the changes in fi eld size and RT dose over the last 20 years have brought about a better tolerance with limited side eff ects, the concerns related to the risk of long-term toxicity should not be ignored or neglected.
Conclusions
Synchronous bilateral germ cell tumors remain rare among testicular malignancies and each patient requires a tailored treatment, because only few data on the optimal management exist nowadays. The correlation with prior cryptorchidism is actually controversial, as the results vary widely among the studies. Although patients with synchronous bilateral germ cell tumors present with a higher stage disease, they usually have an excellent prognosis. In order to avoid hormonal deficit and, consequently, further decline in quality of life, testis sparing surgery instead of bilateral orchiectomy should be performed in accurately selected cases. Patients with unilateral germ cell tumor require careful long-term monitoring of the remaining testicle due to a signifi cantly increased risk of contralateral disease.
rapy [17] . In other works systemic chemotherapy appears to have a protective eff ect against the development of a second testicular tumor. Van Basten et al noted that the risk of developing a contralateral tumor was reduced from 5.0% to 1.8% in the group of men treated by cisplatin-based chemotherapy [18] . This result indicates certain signifi cance of chemotherapy in elimination of TIN or early testicular cancer. Bokemeyer et al also confi rmed the notion that the use of chemotherapy has eradicated the cancer in contralateral testis [19] . Similarly, Oliver et al suggest that one cycle of adjuvant carboplatin is likely to achieve relapse-free survival rates comparable to prophylactic radiothe rapy in patients with clinical stage I seminoma [20] . Contrasting results were presented in a study of Pamenter et al who reported 19 (3.3%) men develo ping second testicular malignancy after the initial treatment for testicular cancer. These fi ndings were based on evaluation of 570 men with testicular cancer treated in Western Scotland in the period 1989-1998. In their experience, the chemotherapy did not prove to eliminate the risk of developing a contralateral tumour [21] .
The EAU (European Associaton of Urology) Guidelines reported that in synchronous bilateral testicular tumours the organ-sparing surgery can be be nefi cial, even though the rate of associated TIN is high. The standard treatment for low-volume metastatic (stage IIA/ B) seminoma has been radiothe rapy at a total dose of 30-36 Gy, deli vered to the hockey-stick fi eld (from the para-aortic region to ipsilateral iliac nodes). Chemotherapy with three cycles of BEP or four cycles of EP is an alternative to nodal radiotherapy.
Risk-adapted chemotherapy with three cycles of BEP or four cycles of EP remains an alternative to radiotherapy in stage IIB seminoma, with comparable therapeutic outcome, however, it is associated with higher acute and long-term toxicity [22] . The recommended radiotherapy should achieve a total dose of 30 Gy for stage IIA and 36 Gy for stage IIB respectively; whereas the standard radiation fi eld should encompass both the para-aortic and the ipsilateral iliac repatient, although infertile, remained free of disease without any need of androgen supplementation. Testis sparing surgery can be performed only in select cases (tumors smaller than 25 mm confi ned to the testis and with normal preoperative testosterone).
The German Testicular Cancer Intergroup recommend that organ sparing surgery should always be conside red in the management of bilateral as well as solitary germ cell tumour in order to maintain the quality of life and to prevent endocrinological disorder arising from subnormal testosterone serum levels, regardless of the androgen substitution [14] .
Recently, Klatte et al reported 25 years' experience from the Department of Urology of the University of Magdeburg, Germany based on an evaluation of 612 patients treated for testicular germ cell tumors between 1982 and 2007. Among 17 patients with bilateral invasion eleven (65%) were dia gnosed with metachronous and six (35%) with synchronous disease. The median age of these six patients was 31 years. Four of them presented with bilateral seminoma, whereas the other two developed a seminoma followed by contralateral non-seminoma tumor. The authors suggested that organ-sparing surgery may be performed in selected cases, in both bilateral or unilateral GCT [15] .
Our patient was treated with testis sparing surgery for the contralateral testicular tumor, proceeded by a close follow-up including a scrotal sonography, in order to preserve fertility and hormonal state.
Tekin et al [16] described the management of 11 patients with bilateral testicular germ cell tumors, treated by bilateral orchiectomy followed by androgen substitution, namely by administering testosterone depots. After a median follow-up of 53 months there was no record of recurrent disease among the patients. None of the patients lost libido, potency neither experienced other side-eff ects of testosterone replacement therapy.
As an alternative to bilateral surgery in synchronous bilateral seminoma some authors advocated only unilateral orchiectomy for the major tumor, followed by three courses of BEP chemothe-
